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1Drawn by a magnet to a common goal
Many local, national, and international organizations 
are being drawn as if by a magnet to the shared task 
of making the region’s small-scale agriculture more 
resilient. Among them is the International Center for 
Tropical Agriculture (CIAT, its acronym in Spanish), 
which is well prepared to help reach this goal, based 
on nearly 4 decades of experience in Central America. 
We also bring to the work much specialized expertise, 
which has earned CIAT a leadership role in the CGIAR 
Research Program on Climate Change, Agriculture and 
Food Security (CCAFS) and enabled us to contribute 
importantly through other CGIAR programs as well.
In keeping with CIAT’s new strategy for building an 
eco-efficient future, we offer the region an integrated 
approach that, in the face of climate change, seeks 
A New Vision for the Future of Smallholder 
Farming in Central America
A ccording to the most conservative estimates, Central America can expect a temperature increase of at least 3 degrees Centigrade by 2030, which will negatively impact the production of staple foods, especially maize and beans, as well as key 
export crops, notably coffee. In fact, the region is already feeling the effects of climate 
change, with extreme weather events, like hurricanes and drought, becoming more frequent 
and severe.
Coping with this threat requires a major shift toward sustainable production practices and 
land use in smallholder farming together with a drastic reduction in deforestation. Altering 
current patterns in the use of agricultural land is especially urgent and important in a region 
where the land is what people depend on most. Family farming provides a livelihood for  
60% of Central America’s rural population, yet 65% of these people are mired in poverty.
to strengthen food and nutritional security, reduce 
poverty, and protect fragile environments through more 
diverse and intensive crop and livestock systems, with 
more beneficial and equitable links between farmers 
and markets. The sections that follow describe how 
our scientists and their Central American partners 
are pursuing this approach to realize a new vision for 
smallholder farming. 
A triumph for the majestic bean
The nutritious common bean figures very importantly 
in the diets and food production of Central America’s 
rural population. But it is also among the crops that 
are most vulnerable to climate change as well as other 
pressures.
2LivestockPlus: A twin-win strategy
In Central America, as in other regions of the 
developing world, improved livestock production is 
another appealing option to enhance human nutrition 
while also raising rural incomes. But this carries with 
it the risk of increased greenhouse gas emissions and 
greater pressure on already degraded land.
Through years of research, CIAT and its partners have 
identified and developed a wide range of tropical forage 
grasses and legumes that enable farmers to improve 
their livelihoods and at the same time contribute to 
ecological health through climate change mitigation 
and reduced land degradation. With the aim of 
promoting widespread integration of these forages into 
diverse agricultural systems, CIAT’s Tropical Forages 
Program, working closely with the Center’s other 
research areas, is pursuing a strategic initiative called 
LivestockPlus in Central America and elsewhere.
Under a project focused on low-emissions livestock 
development in Costa Rica and Colombia, for example, 
the vision of LivestockPlus is becoming a reality in 
farmers’ fields, as project partners and participating 
farmers find ways to overcome barriers to the adoption 
of alternative production systems.  
In Nicaragua, a project forming part of the CGIAR 
Research Program on Livestock and Fish seeks to 
make meat and milk production more competitive 
through sustainable intensification of livestock 
production together with the creation of new market 
opportunities that enable smallholders to raise 
their incomes. The project offers a solution to low 
productivity in Nicaragua’s livestock sector as well as 
a way to recuperate degraded pastures and contribute 
to climate change mitigation. Nearly 700 small-farm 
families will benefit directly, while thousands more will 
gain indirectly through the extension activities of local 
organizations.
A winning formula for change
Diversified agricultural systems that integrate crops 
with forages and trees, when well managed, have 
proved to be a literal life saver for many farmers in 
Central America, whose land has been hit repeatedly 
by extreme weather associated with climate change. 
When CIAT’s Bean Program began working in the region 
during the mid-1970s, researchers first confronted severe 
outbreaks of the golden mosaic disease by developing 
varieties with genetic resistance. Since then, Center 
scientists and their national partners have gone on to deal 
successfully with even tougher challenges, particularly 
tolerance to drought and infertile, acid soils. At the same 
time, they have developed varieties with enhanced content 
of iron and zinc, which are vital in a region where up to a 
third of children under the age of five suffer from anemia.
The most recent breakthrough in this work was the 
surprising discovery that about 30 advanced bean 
lines are highly tolerant to heat – yielding well despite 
increases of 4 degrees Centigrade. These lines have the 
potential to avert major reductions in the bean production 
of Honduras, Nicaragua, and other countries of Latin 
America as well as Africa. Some of the lines also show 
enhanced levels of iron and zinc.
With the varieties currently grown, according to recent 
climate modeling studies, rising temperatures will reduce 
the area suited for bean production as much as 50% by 
2050. But even assuming conservatively that the improved 
beans can handle a temperature increase of only 3 
degrees, this will be sufficient to limit the reduction to 
no more than 5%. Decisive action to develop and widely 
disseminate heat-tolerant beans in Central America can 
ensure that, rather than succumbing to climate change, 
this crop will provide consumers with a nutritionally 
superior food that is also climate smart.
This winning formula, the subject of research carried 
out by CIAT and its partners in recent years, shows 
much promise as an option for intensifying agriculture 
sustainably and restoring degraded land. 
One novel approach to which CIAT soil scientists have 
given particular attention is called the Quesungual 
agroforestry system. Developed in the 1990s by the 
Food and Agriculture Organization of the United 
Nations (FAO), it resulted from a joint search with 
farmers and community-based organizations in 
the department of Lempira, Honduras, for a viable 
alternative to slash-and-burn agriculture. Further 
research inspired by Quesungual has led to the 
adoption of agroforestry and silvopastoral systems 
through farmer-to-farmer exchanges in El Salvador and 
Nicaragua, leading to significant increases in maize and 
bean productivity.
Toward a climate-smart agriculture
In a comprehensive effort to help address agriculture’s 
high degree of vulnerability to climate change in Central 
America, CCAFS began working in the region with 
a wide range of partners in 2013 toward the shared 
goal of creating a future without hunger. Much of the 
program’s collaborative work centers on the concept 
of climate-smart agriculture, which researchers 
are promoting through inclusive and participatory 
processes with diverse actors.
As part of this effort, CCAFS is supporting the 
development of climate information systems and 
safety networks. In Honduras, for example, scientists 
are helping develop measures such as index-based 
weather insurance, which offer smallholder farmers a 
way to manage risk, while also giving them stronger 
incentives to invest in more efficient and sustainable 
agricultural practices. Meanwhile, in Costa Rica, CCAFS 
researchers are providing the technical support needed 
to identify options for low-emissions agriculture as a 
contribution to the development and implementation of 
Nationally Appropriate Mitigation Actions (NAMAs) for 
the livestock sector.
Scaling out such measures requires a major effort 
to integrate climate change into the development of 
policies and institutions. To this end, CCAFS works 
closely with key decision makers, helping strengthen 
their capacity to formulate policies that address climate 
change in agriculture, taking into account issues such 
as gender inequality. Another activity that reinforces this 
work centers on climate-smart territories – that is, areas 
where the risks posed by climate change impacts are 
especially high. In such areas of Guatemala, Honduras, 
and Nicaragua, CCAFS researchers and communities 
are jointly testing adaptive practices that respond to 
local needs.
Market links for rural prosperity
If Central America is to cope successfully with 
climate change and other pressures, it is vital for 
smallholder farmers to boost their incomes through 
new commercial relationships that are more profitable 
and equitable. This is the central aim of CIAT’s Linking 
Farmers to Markets theme, under which Center 
scientists are conducting various projects in Central 
America. 
Some of this work involves “learning cycles” centered 
on the use of CIAT’s LINK methodology to develop 
inclusive businesses in Honduras, Nicaragua, and 
Guatemala. Other research focused on characterizing 
local diets helps to explain how informal agri-food 
systems function and to identify entry points for 
improving these systems through public policies and 
collective action.
A study on public policies and their impact seeks 
to strengthen the role of women in integrated rural 
development, representing an important contribution 
to the CGIAR Research Program on Integrated Systems 
for the Humid Tropics. In addition, an impact evaluation 
is being carried out for Fair Trade USA with coffee 
producers and workers on large farms linked with the 
fair trade system in Honduras, Nicaragua, Brazil, and 
Peru. The study seeks a better understanding of how 
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Learning alliances for territorial 
development
Building on the prior success of a regional “learning 
alliance” facilitated by CIAT, our researchers are now 
helping establish local territorial learning alliances 
for the purpose of better integrating development 
initiatives in target areas of the region. Involving local 
organizations that work with coffee, cocoa, and mixed 
cropping systems, the alliances offer an inclusive 
approach for enhancing innovation, promoting 
sustainable intensification of small-scale agriculture, 
and raising the incomes of rural families.
The alliances also provide a new way to harness the 
research of CIAT and other international centers for 
territorial development, using the wide range of tools 
that have resulted from decades of collaborative work 
in Central America, aimed at improving key agricultural 
products, strengthening their commercial potential 
through new market links, and reducing vulnerability in 
the face of climate change and other pressures. 
Through the territorial learning alliances, CIAT will help 
realize a new vision for the future of smallholder farms 
as focal points for safeguarding natural resources and 
finding innovative ways to reduce vulnerability and 
foster equity in rural communities.
